
AGENDA 

UBC COMMISSION 
STRUCTURAL ADVISORY COMMITTEE 

August 7, 2014 3:00 pm 
Heber M Wells Building Room 402 

160 E 300 S Salt Lake City, UT 
This agenda is subject to change up to 24 hours prior to the meeting. 

1. Approval of the minutes from November 7, 2013 
2. Review structural portion of 2015 IBC and current amendments 

INFO ITEMS 
a. IBC Amendment Status Log 

Please call Sharon at 530-6163 or email ssmalley@utah.gov if you do not plan on attending this meeting. 

In compliance with the Americans with Disabilities Act, individuals needing 
special accommodations (including auxiliary communicative aids and 
services) during this meeting should notify Dave Taylor, ADA Coordinator, 
at least three working days prior to the meeting. 
Division of Occupational and Professional Licensing, 160 East 300 South, 
Salt Lake City UT 84111, Phone 530-6628 or toll-free in Utah only 866-
275-3675 
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MINUTES 

UTAH 
UNIFORM BUILDING CODE COMMISSION 

STRUCTURAL ADVISORY COMMITTEE 
MEETING 

STAFF: 
Dan Jones, Bureau Manager 
Sharon Smalley, Board Secretary 

COMMITTEE MEMBERS: 
Justin Naser 
Jerel Newman 
Mark Urry 
Josh Blazzard 

VISITORS: 

MINUTES 

November 7, 2013 

Room 475 - 4th Floor 3:00 
Heber M Wells Building 

160 East 300 South 
Salt Lake City UT 84111 

Michael Buehner 
Richard Lewis 
Jerry Thompson 
Peter McDonough 

A motion was made by Josh Blazzard to 
approve the minutes from the July 18, 2013 
meeting as written. The motion was seconded 
by Richard Lewis and passed unanimously. 

REVIEW Rl56-15A-401 ADOPTION -
APPROVED CODES AND RI 56-l 5A-402 
STATEWIDE AMENDMENTS TO THE 
IEBC 

Those present reviewed the approved codes in 
Rl56-15A-401. Following a discussion by all 
present a motion was made by Josh Blazzard to 
keep 1, 3, and 4 and update 2 by changing the 
2009 edition of the International Existing 
Building Code to the 2012 edition. The motion 
was seconded by Mark Urry and passed 
unanimously. 

Those present reviewed the existing 
amendments to the IEBC in R156-15A-402. 
The following changes were recommended: 

(1) the section number 101. 5 needs to be 
changed to 301.1 

(2) no changes 
(3) the section number 605.1 needs to be 

changed to 705. I and the words "of the 
sentence : unless" are deleted and 
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The meeting adjourned at 3:45. 

changed to read "This exception does 
not apply if the existing facility is 
undergoing a change of occupancy 
classification." 

(4) the section number needs to be changed 
from 606.2.1 to 706.2.1; the words 
"deleted and replaced with the 
following" are deleted and changed to 
"added"; and the section numbers 
referenced in this section as 101.5.4 
and 101.5.4.2 need to be changed to 
301.1.4 and 301.1.4.2 

(5) the section number 907.3.1 needs to be 
changed to 1 007. 3 .1 ; the words " Level 
Seismic Forces" need to be added to the 
title after the word "Code"; the words 
"seismic occupancy" and "seismic use 
group" need to be changed to "risk 
category"; Table 912.4 needs to be 
changed to 1012.4; and replace M with 
1-1. 

(6) the section number needs to be changed 
from 912.7.3 to 1012.7.3 

(7) the section number needs to be changed 
from 912.8 to 1012.8.2 

A motion was made by Josh Blazzard to make 
a recommendation to the UBC Commission to 
adopt the 2012 IEBC and the amendments with 
the recommended changes as discussed. The 
motion was seconded by Richard Lewis and 
passed unanimously. 

Note: These minutes are not intended to be a verbatim transcript but are intended to record the significant features of the business conducted in 
this meeting. Discussed items are not necessarily shown in the chronological order they occurred. 



Section to Amend 

2012IECC I Architectural & 
Mechanical Advisory 
Committees 

1505.8 & 1509.7 I John Harrington, 
DFCM 

Title 15A-l-204(6) I Brian Romney U of U 

IBC AMENDMENT STATUS LOG 
PENDING 

G:\Commission\067. wpd 

12- l 0-13 approved 1-15-14 Approved 
but delayed 
sending letter until 
6-5 for 
implementation 
date of 7-1-14 

6-11-14 signed 
letter 

2-11-14 approved as I 6-11-14 approved 
modified 

5-6-14 denied 6-11-14 denied 

1 



Review of IBC Sections 1601-1604: 

1. Section 1601 - No Changes. 

2. Section 1602 - No Changes. 

3. Section 1603: 
a. 1603.1.3 was changed to require drift loads and widths be indicated along 

with other snow load factors that were previously required. 
b. Section 1603 cost implications - None. 

4. Section 1604: 
a. Table 1604.3 - Exterior walls and interior partition deflection limits have been 

separated into their own categories. 
i. In footnote D the deflection limits for creep and wood elements have 

been expanded. 
ii. In footnote F the wind load deflection criteria for members supporting 

glass was increased from .42*W to .6*W. 
b. Section 1604.4 - Wording revisions regarding flexible and rigid diaphragm 

analysis requirements. This appears to be more of a clarification than a 
change. 

c. Section 1604.5- Changed to indicate that Table 1604.5 be used instead of 
Table 1.5-1 of ASCE 7 when specified by a referenced standard. 

d. Table 1604.5- Minor wording changes regarding education facilities outlined 
in Risk Category Ill. It doesn't appear that these changes have any 
significant impact from the previous code. 

e. Section 1604 cost implications - Very minimal to none. 



Review of IBC Sections 1605 - 1608 

1. Section 1605 - No changes 

2. Section 1606 - No changes 

3. Section 1607: 

a. Table 1607.1: 

i. Number 11 adds control room grating. Minor cost implication. 

ii. Number 21 adds an exception for one-and two-family dwellings. Should lower 

costs for the exceptions. 

iii. Number 24 adds Ice Skating Rink and Roller Skating Rink to the list. No cost 

implication. 

iv. Number 25 adds Canopies, including marquees to the list. No cost implication 

(related to ii). 
v. Number 26 adds an exception of one- and two-family dwellings to All other 

construction, and has a rewording of Primary roof members to be consistent 

with the rest of the table. Minor cost implications. 

vi. Notes a and j have minor wording changes. No cost implication. 

b. 1607.5 changes from "in excess of 80 psf' to 80 psf or greater. Minor cost implication. 

c. 1607. 7.5 The maximum weight of tAe vehicles ....... And adds "or the owner's authorized 

agent." No cost implication. 

d. 1607.8.1.1 Handrails and guards shall iHse be designed ....... No cost implication (not 

marked as a change). 

e. 1607.8.2 .... bench seat~ S'f'Ste~s ..... No cost implication (not marked as a change). 

f. New items 1607.9.3 and 1607.9.4. Minor cost implications. 

g. 1607.10.2, Exception 4, 1 and 2 changes maximum LL reduction on members. Some 

cost implications for column and footing sizes. 

h. 1607.12.3 adds vegetative roofs to the list. No cost implication. 

i. 1607.12.3.1 rewording and expanded definition. No cost implication. 

j. 1607.12.5 New section for Photovoltaic panel systems. Minor cost implication. 

k. 1607.14 Rewording to clarify loading and deleted the exception. Minor cost 

implication. 

4. Section 1608 - No changes 



SECTIONS 1609-1615 2015 IBC CHANGES 

1609.1.1 

1609.3.1 

1609.5.2 

1612.4 

1612.5 

1613.3.1 

1613.3.5.1 

1613.5 

1613.6 

new reference to ASCE 49 (Wind Tunnel Testing for Buildings) 

Figure number changes. OKAY TO APPROVE 

Figure number changes OKAY TO APPROVE 

V asd defined differently (references exceptions 4 and 5 only) 

new section 1504.11 reference. Previously called 1507.2.7.1. Same thing. OKAY TO 

APPROVE 

reference to "including coastal high hazard areas and coastal A zones". Previously called 

"high velocity wave action" INCONSEQUNTUAL TO US 

Sub paragraph 1 and 2: "high velocity wave action" wording changed to "coastal high 

hazard areas and coastal A zones". New reference to 110.3.10.1: info must be submitted 

prior to final inspection OKAY TO APPROVE 

references new figures for Guam and Samoa OKAY TO APPROVE 

4) " idealized to be flexible" OKAY TO APPROVE 

NEW Limits paragraph to wood, wood structural panel or untapped steel desk sheathed 

structural subdiaphram ?? 

NEW solar panels FIRST TIME REFERENCED. PROBABLY SHOULD APPROVE 
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1605.3.1.1 Stress increases. Increases in allowable 
stresses specified in the appropriate material chapter or 
the referenced standards shall not be used with the load 
combinations of Section 1605. 3 .1, except that increases 
shall be permitted in accordance with Chapter 23. 

1605.3.1.2 Other loads. Where flood loads, F
0

, are to 
be considered in design, the load combinations of Sec
tion 2.4.2 of ASCE 7 shall be used. Where self-strain
ing loads, T, are considered in design, their structural 
effects in combination with other loads shall be deter
mined in accordance with Section 2.4.4 of ASCE 7. 
Where an ice-sensitive structure is subjected to loads 
due to atmospheric icing, the load combinations of Sec
tion 2.4.3 of ASCE 7 shall be considered. 

1605.3.2 Alternative basic load combinations. In lieu of 
the basic load combinations specified in Section 1605.3.1, 
structures and portions thereof shall be permitted to be 
designed for the most critical effects resulting from the 
following combinations. When using these alternative 
basic load combinations that include wind or seismic 
loads, allowable stresses are permitted to be increased or 
load combinations reduced where permitted by the mate
rial chapter of this code or the referenced standards. For 
load combinations that include the counteracting effects of 
dead and wind loads, only two-thirds of the minimum 
dead load likely to be in place during a design wind event 
shall be used. When using allowable stresses that have 
been increased or load combinations that have been 
reduced as permitted by the material chapter of this code 
or the referenced standards, where wind loads are calcu
lated in accordance with Chapters 26 through 31 of ASCE 
7, the coefficient (co) in the following equations shall be 
taken as 1.3. For other wind loads, (co) shall be taken as 1. 
When allowable stresses have not been increased or load 
combinations have not been reduced as permitted by the 
material chapter of this code or the referenced standards, 
(co) shall be taken as 1. When using these alternative load 
combinations to evaluate sliding, overturning and soil 
bearing at the soil-structure interface, the reduction of 
foundation overturning from Section 12.13.4 in ASCE 7 
shall not be used. When using these alternative basic load 
combinations for proportioning foundations for loadings, 
which include seismic loads, the vertical seismic load 
effect, Ev, in Equation 12.4-4 of ASCE 7 is permitted to be 
taken equal to zero. 

D + L + (L, or Sor R) 

D+L+0.6coW 

D + L + 0.6 coW + S/2 

D +L + S + 0.6coW/2 

D + L + S + E/1.4 

0.90 + E/1.4 

Exceptions: 

(Equation 16-17) 

(Equation 16-18) 

(Equation 16-19) 

(Equation 16-20) 

(Equation 16-21) 

(Equation 16-22) 

1. Crane hook loads need not be combined with roof 
live loads or with more than three-fourths of the 
snow load or one-half of the wind load. 
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2. Flat roof snow loads of 30 psf (1.44 kN/m2
) or 

less and roof live loads of 30 psf ( 1.44 kN/m2
) or 

less need not be combined with seismic loads. 
Where flat roof snow loads exceed 30 psf ( 1.44 
kN/m2

), 20 percent shall be combined with seis
mic loads. 

1605.3.2.1 Other loads. Where F, Hor Tare to be con
sidered in the design, each applicable load shall be 
added to the combinations specified in Section 
1605.3.2. Where self-straining loads, T, are considered 
in design, their structural effects in combination with 
other loads shall be determined in accordance with Sec
tion 2.4.4 of ASCE 7. 

SECTION 1606 
DEAD LOADS 

1606.1 General. Dead loads are those loads defined in Chap
ter 2 of this code. Dead loads shall be considered permanent 
loads. 

1606.2 Design dead load. For purposes of design, the actual 
weights of materials of construction and fixed service equip
ment shall be used. In the absence of definite information, 
values used shall be subject to the approval of the building 
official. 

SECTION 1607 
LIVE LOADS 

1607.1 General. Live loads are those loads defined in Chap
ter 2 of this code. 

1607.2 Loads not specified. For occupancies or uses not des
ignated in Table 1607.l, the live load shall be determined in 
accordance with a method approved by the building official. 

1607.3 Uniform live loads. The live loads used in the design 
of buildings and other structures shall be the maximum loads 
expected by the intended use or occupancy but shall in no 
case be less than the minimum uniformly distributed live 
loads given in Table 1607.1. 

1607.4 Concentrated live loads. Floors and other similar 
surfaces shall be designed to support the uniformly distrib
uted live loads prescribed in Section 1607.3 or the concen
trated live loads, given in Table 1607.1, whichever produces 
the greater load effects. Unless otherwise specified, the indi
cated concentration shall be assumed to be uniformly distrib
uted over an area of 21

/ 2 feet by 21
/ 2 feet (762 mm by 762 

mm) and shall be located so as to produce the maximum load 
effects in the structural members. 

1607.5 Partition loads. In office buildings and in other 
buildings where partition locations are subject to change, pro
visions for partition weight shall be made, whether or not par
titions are shown on the construction documents, unless the 
specified live load is 80 psf (3.83 kN/m2

) or greater. The par
tition load shall benot less than a uniforri1ly d1stritmted live 
load of 15 psf (0.72 kN/m2). 

. ( ' \ f . &../ ~. 
! .{2 7 cu.c.. ~ i;.'-., f"- . 
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TABLE 1607.1 
MINIMUM UNIFORML V DISTRIBUTED LIVE LOADS, L"' AND 

MINIMUM CONCENTRATED LIVE LOADS9 

OCCUPANCY OR USE 
UNIFORM CONCENTRATED 

(psf) (pounds) 

I. Apartments (see residential) - -

2. Access floor syi>tems 
Office use 50 2,000 
Computer use 100 2,000 

3. Armories and drill rooms 150m -

4. Assembly areas 
Fixed seats (fastened to floor) 60m 
Follow spot, projections and 

control rooms 50 
Lobbies 10om -

Movable seats 10om 

Stage floors 15om 
Platforms (assembly) 10om 
Other assembly areas 10om 

Same as 
5. Balconies and decksh occupancy -

served 

6. Catwalks 40 300 

7. Cornices 60 -

8. Corridors 
First floor 100 
Other floors Same as 

occupancy -
served 

except as 
indicated 

9. Dining rooms and restaurants 10om -
10. Dwellings (see residential) - -
11. Elevator machine room and control 

room grating - - - 300 
(onarea of2 inches by 2 inches) 

12. Finish light floor plate construction - 200 
(on area of 1 inch by 1 inch) 

13. Fire escapes 100 -
On single-family dwellings only 40 

14. Garages (passenger vehicles only) 40m Note a 
Trucks and buses See Section 1607.7 

15. Handrails, guards and grab bars See Section 1607.8 

16. Helipads See Section 1607.6 

17. Hospitals 
Corridors above first floor 80 1,000 
Operating rooms, laboratories 60 1,000 
Patient rooms 40 1,000 

18. Hotels (see residential) - -
19. Libraries 

Corridors above first floor 80 1,000 
Reading rooms 60 1,000 
Stack rooms 150b,m 1,000 

20. Manufacturing 
Heavy 25om 3,000 
Light 125m 2,000 

21. Marquees, e_xcept one- and two-famil}; 75 
dwellings -

22. Office buildings 
Corridors above first floor 80 2,000 
File and computer rooms sh<tll be - ~ 

designed for heavier loads based 
on anticipated occupancy 

Lobbies and first-floor corridors 100 2,000 
Offices 50 2,000 

(continued) 
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TABLE 1607.1-continued 
MINIMUM UNIFORML V DISTRIBUTED LIVE LOADS, L"' AND 

MINIMUM CONCENTRATED LIVE LOADSg 

OCCUPANCY OR USE 

23. Penal institutions 
Cell blocks 
Corridors 

24. Recreational uses: 
Bowling alleys, poolrooms and 

similar uses 
Dance halls and ballrooms 
Gymnasiums 
Ice skating rink 
Kev1ewmg stands, grandstands and 

bleachers 
Roller skating rink 

·Stadiums and ar"ehas with fixed 
seats (fastened to floor) 

25. Residential 
One- and two-family dwellings 

Uninhabitable attics without 
storage; 

Uninhabitable attics with storagei.i.k 
Habitable attics and sleeping areask 
Cangpies, including marguees 
All other areas --.... 

Hotels and multifamily dwellings 
Private rooms and corridors serving 

them 
Public roomsm and corridors serving 

UNIFORM 
(psf) 

40 
100 

75m 
10om 
10om 
250m -

10 
20 
30 

..2.Q 
40 

40 

them 100 

26. Roofs 
All roof surfaces subject to main

tenance workers 
Awnings and canopies: 

Fabric construction supported by a 
skeleton structure 

All other construction, except one
!lld..two-family dwelliw 

Ordinary flat, pitched, and curved 
oofs (that are not occupiabE 

PrimarY'roor fuernoersexposecfioa 
work floor 

Single panel point of lower chord of 
roof trusses or any point along 
primary structural members 
supporting roofs over manufac
turing, storage warehouses, and / 

""- r~!lfag_es_./--·- --___/ 
All other primary roof members 

Occupiable roofs: 
Roof gardens 
Assembly areas 
All other similar areas 

27. Schools 
Classrooms 
Corridors above first floor 
First-floor corridors 

28. Scuttles, skylight ribs and accessible 
ceilings 

29. Sidewalks, vehicular driveways and 
yards, subject to trucking 

5 
Nonreducible 

20 

20 

100 
10om 

Note 1 

40 
80 
100 

(continued) 

CONCENTRATED 
(pounds) 

300 

2,000 
300 

Note 1 

1,000 
1,000 
1,000 

200 

s,ooo· 
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TABLE 1607.1-continued 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, Lil' AND 

MINIMUM CONCENTRATED LIVE LOADS9 

OCCUPANCY OR USE UNIFORM CONCENTRATED 
(psf) (pounds) 

30. Stairs and exits 
One- and two-family dwellings 40 300f 
All other 100 300f 

31. Storage warehouses (shall be designed 
for heavier loads if required for 
anticipated storage) -
Heavy 250m 
Light 125m 

32. Stores 
Retail 
First floor JOO 1,000 
Upper floors 75 1,000 

Wholesale, all floors J25m 1,000 

33. Vehicle barriers See Section 1607.8.3 

34. Walkways and elevated platforms 
60 (other than exitways) 

35. Yards and terraces, pedestrians 10om 

For SI: I inch= 25.4 mm, I square inch= 645.16 mm2
, 

I square foot= 0.0929 m2
, 

-

-

I pound per square foot= 0.0479 kN/m2
, I pound= 0.004448 kN, 

I pound per cubic foot= 16 kglm3
• 

a. Floors in garages or portions of buildings used for the storage of motor 
vehicles shall be designed for the uniformly distributed live loads of~ 
~ or the following concentrated loads: (1) for garages restricted to 
passenger vehicles accommodating not more than nine passengers, 3,000 
pounds acting on an area of 41

/ inches by 4 1
/ 2 inches; (2) for mechanical 

parking structures without sla~ deck that mused for storing passenger 
vehicles only, 2,250 pounds per wheel. 

b. The loading applies to stack room floors that support nonmobile, double-
faced library book stacks, subject to the following limitations: 

1. The nominal book stack unit height shall not exceed 90 inches; 

2. The nominal shelf depth shall not exceed 12 inches for each face; and 

3. Parallel rows of double-faced book stacks shall be separated by aisles 
not less than 36 inches wide. 

c. Design in accordance with ICC 300. 
d. Other uniform loads in accordance with an approved method containing 

provisions for truck loadings shall be considered where appropriate. 
e. The concentrated wheel load shall be applied on an area of 4.5 inches by 

4.5 inches. 
f. The minimum concentrated load on stair treads shall be applied on an area 

of 2 inches by 2 inches. This load need not be assumed to act concurrently 
with the uniform load. 

g. Where snow loads occur that are in excess of the design conditions, the 
structure shall be designed to support the loads due to the increased loads 
caused by drift buildup or a greater snow design determined by the 
building official (see Section 1608). 

h. See Section 1604.8.3 for decks attached to exterior walls. 
i. Uninhabitable attics without storage are those where the maximum clear 

height between the joists and rafters is less than 42 inches, or where there 
are not two or more adjacent trusses with web configurations capable of 
accommodating an assumed rectangle 42 inches in height by 24 inches in 
width, or greater, within the plane of the trusses. This live load need not be 
assumed to act concurrently with any other live load requirements. 

(continued) 
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TABLE 1607.1-continued 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L

0
, AND 

MINIMUM CONCENTRATED LIVE LOADS9 

Uninhabitable attics with storage are those where the maximum clear 
height between the joists and rafters is 42 inches or greater, or where 
there are two or more adjacent trusses with web configurations capable 
of accommodating an assumed rectangle 42 inches in height by 24 inches 
in width, or greater, within the plane of the trusses. 

The live load need only be applied to those portions of the joists or 
truss bottom chords where both of the following conditions are met: 

i. The attic area is accessible from an opening not less than 20 inches 
in width by 30 inches in length that is located where the clear 
height in the attic is a minimum of 30 inches; and 

ii. The slopes of the joists or truss bottom chords are no greater than 
two units vertical in 12 units horizontal. 

The remaining portions of the joists or truss bottom chords shall be 
designed for a uniformly disttjbuted coll\urrent live load of not less than 
1 O pounds per square ~ ( II, /f+ "2. i 

k. Attic spaces served by stairways other tflan the pull-down type shall be 
designed to support the minimum live load specified for habitable attics 
and sleeping rooms. 

I. Areas of occupiable roofs, other than roof gardens and assembly areas, 
shall be designed for appropriate loads as approved by the building 
official. Unoccupied landscaped areas of roofs shall be designed in 
accordance with Section 1607.12.3. 

rn. Live load reduction is not permitted unless specific exceptions of Section 
1607.10 apply. 

1607.6 Helipads. Helipads shall be designed for the follow
ing live loads: 

1. A uniform live load, L, as specified below. This load 
shall not be reduced. 

1.1. 40 psf (1.92 kN/m2
) where the design basis heli

copter has a maximum take-off weight of 3,000 
pounds (13.35 kN) or less. 

1.2. 60 psf (2.87 kN/m2
) where the design basis heli

copter has a maximum take-off weight greater 
than 3,000 pounds (13.35 kN). 

2. A single concentrated live load, L, of 3,000 pounds 
(13.35 kN) applied over an area of 4.5 inches by 4.5 
inches (114 mm by 114 mm) and located so as to pro
duce the maximum load effects on the structural ele
ments under consideration. The concentrated load is not 
required to act concurrently with other uniform or con
centrated live loads. 

3. Two single concentrated live loads, L, 8 feet (2438 
mm) apart applied on the landing pad (representing the 
helicopter's two main landing gear, whether skid type 
or wheeled type), each having a magnitude of 0.75 
times the maximum take-off weight of the helicopter, 
and located so as to produce the maximum load effects 
on the structural elements under consideration. The 
concentrated loads shall be applied over an area of 8 
inches by 8 inches (203 mm by 203 mm) and are not 
required to act concurrently with other uniform or con
centrated live loads. 
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Landing areas designed for a design basis helicopter with 
maximum take-off weight of 3,000-pounds (13.35 kN) shall 
be identified with a 3,000 pound (13.34 kN) weight limita
tion. The landing area weight limitation shall be indicated by 
the numeral "3" (kips) located in the bottom right comer of 
the landing area as viewed. from the primary approach path. 
The indication for the landing area weight limitation shall be 
a minimum 5 feet (1524 mm) in height. 

1607.7 Heavy vehicle loads. Floors and other surfaces that 
are intended to support vehicle loads greater than a 10,000-
pound (4536 kg) gross vehicle weight rating shall comply 
with Sections 1607.7.1through1607.7.5. 

1607.7.1 Loads. Where any structure does not restrict 
access for vehicles that exceed a 10,000-pound (4536 kg) 
gross vehicle weight rating, those portions of the structure 
subject to such loads shall be designed using the vehicular 
live loads, including consideration of impact and fatigue, 
in accordance with the codes and specifications required 
by the jurisdiction having authority for the design and con
struction of the roadways and bridges in the same location 
of the structure. 

1607.7.2 Fire truck and emergency vehicles. Where a 
structure or portions of a structure are accessed and loaded 
by fire department access vehicles and other similar emer
gency vehicles, the structure shall be designed for the 
greater of the following loads: 

posted by the owner pr the owner's authorized agent in 

1 accordance with Section 106.1. 

1607.8 Loads on handrails, guards, grab bars, seats and 
vehicle barriers. Handrails, guards, grab bars, accessible 
seats, accessible benches and vehicle barriers shall be 
designed and constructed for the structural loading conditions 
set forth in this section. 

1607.8.1 Handrails and guards. Handrails and guards 
shall be designed to resist a linear load of 50 pounds per 
linear foot (plf) (0.73 kN/m) in accordance with Section 
4.5.1 of ASCE 7. Glass handrail assemblies and guards 
shall also comply with Section 2407. 

Exceptions: 

1. For one- and two-family dwellings, only the sin
gle concentrated load required by Section 
1607 .8.1.l shall be applied. 

2. In Group 1-3, F, H and S occupancies, for areas 
that are not accessible to the general public and 
that have an occupant load less than 50, the mini-

. mum load shall be 20 pounds per foot (0.29 kN/ 
t<...\t.JJ m). 

l,i) 1~1.1 Concentrated load. Handrnils and gu"""' 
shall be designed to resist a concentrated load of 200 
pounds (0.89 kN) in accordance with Section 4.5.1 of 
ASCE 7. 

1. The actual operational loads, including outrigger 1607.8.1.2 Intermediate rails. Intermediate rails (all 
reactions and contact areas of the vehicles as stipu- those except the handrail), balusters and panel fillers 
lated and approved by the building official; or shall be designed to resist a concentrated load of 50 

2. The live loading specified in Section 1607.7.1. ~ pounds (0.22 kN) in accordance with Section 4.5.l of 
~ ASCE7. 

1607.7.3 Heavy vehicle garages. Garages designed to ~ 
accommodate vehicles that exceed a 10,000-pound (4536 , 1607.8.2 Grab bars, shower seats and dressing room 
kg) gross vehicle weight rating, shall be designed using ~ l>encil~ts. Grab bars, shower seats and dressing room 
the live loading specified by Section 1607.7.1. For 7:;' bench seat~hall be designed to resist ~ si~gle con.cen
garages the design for impact and fatigue is not required. ~ trated load of 250 pounds ( 1.11 kN) apphed m any drrec-

tion at any point on the grab bar or seat so as to produce 
Exception: The vehicular live loads and load place- the maximum load effects. 
ment are allowed to be determined using the actual 
vehicle weights for the vehicles allowed onto the 
garage floors, provided such loads and placement are 
based on rational engineering principles and are 
approved by the building official, but shall not be less 
than 50 psf (2.9 kN/m2

). This live load shall not be 
reduced. 

1607.7.4 Forklifts and movable equipment. Where a 
structure is intended to have forklifts or other movable 
equipment present, the structure shall be designed for the 
total vehicle or equipment load and the individual wheel 

·loads for the anticipated vehicles as specified by the owner 
of the facility. These loads shall be posted in accordance 
with Section 1607.7.5. 

1607.7.4.1 Impact and fatigue. Impact loads and 
fatigue loading shall be considered in the design of the 
supporting structure. For the purposes of design, the 
vehicle and wheel loads shall be increased by 30 per-
cent to account for impact. (~j 

1607.7.5 Posting. The maximum weight of_xehicles 
allowed into or on a garage or other structure shall be 

362 

1607 .8.3 Vehicle barriers. Vehicle barriers for passenger 
vehicles shall be designed to resist a concentrated load of 
6,000 pounds (26.70 kN) in accordance with Section 4.5.3 
of ASCE 7. Garages accommodating trucks and buses 
shall be designed in accordance with an approved method 
that contains provisions for traffic railings. 

1607.9 Impact loads. The live loads specified in Sections 
1607.3 through 1607.8 shall be assumed to include adequate 
allowance for ordinary impact conditions. Provisions shall be 
made in the structural design for uses and loads that involve 
unusual vibration and impact forces. 

1607 .9.1 Elevators. Members, elements and components 
subject to dynamic loads from elevators shall be designed 
for impact loads and deflection limits prescribed by 
ASMEA17.l. 

1607 .9.2 Machinery. For the purpose of design, the 
weight of machinery and moving loads shall be increased 
as follows to allow for impact: (1) light machinery, shaft
or motor-driven, 20 percent; and (2) reciprocating machin-
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ery or power-driven units, 50 percent. Percentages shall be 
increased where specified by the manufacturer. 

1607.9.3 Elements supporting hoists for fa~ade access 
equipment. In addition to any other applicable live loads, 
structural elements that support hoists for fa<;:ade access 
equipment shall be designed for a live load consisting of 
the larger of the rated load of the hoist times 2.5 and the 
stall load of the hoist. 

1607.9.4 Lifeline anchorages for fa~ade access equip
ment. In addition to any other applicable live loads, life
line anchorages and structural elements that support 
lifeline anchorages shall be designed for a live load of at 
least 3,100 pounds (13.8 kN) for each attached lifeline, in 
every direction that a fall arrest load may be applied. 

1607.10 Reduction in uniform live loads. Except for uni
form live loads at roofs, all other minimum uniformly distrib
uted live loads, L

0
, in Table 1607.1 are permitted to be 

reduced in accordance with Section 1607.10.1 or 1607.10.2. 
Uniform live loads at roofs are permitted to be reduced in 
accordance with Section 1607.12.2. 

1607.10.1 Basic uniform live load reduction. Subject to 
the limitations of Sections 1607.10.l.1 through 
1607.10.1.3 and Table 1607.1, members for which a value 
of KuAr is 400 square feet (37.16 m2

) or more are permit
ted to be designed for a reduced uniformly distributed live 
load, L, in accordance with the following equation: 

(Equation 16-23) 

For SI: L = Lo( 0.25 + ~) 
KLLAT 

where: 

L =Reduced design live load per square foot (m2
) of 

area supported by the member. 

L
0 

= Unreduced design live load per square foot (m2
) of 

area supported by the member (see Table 1607.l). 

Ku =Live load element factor (see Table 1607.10.1). 

Ar = Tributary area, in square feet (m2
). 

L shall be not less than 0.50L
0 

for members supporting 
one floor and L shall be not less than 0.40L0 for m~mbers 
supporting two or more floors. l r 

1607.10.1.1 One-way slabs. The tributary area, AT, for 
use in Equation 16-23 for one-way slabs shall not 
exceed an area defined by the slab span times a width 
normal to the span of 1.5 times the slab span. 

1607.10.1.2 Heavy live loads. Live loads that exceed 
100 psf (4.79 kN/m2

) shall not be reduced. 

Exceptions: 
1. The live loads for members supporting two or 

more floors are permitted to be reduced by a 
maximum of 20 percent, but the live load shall 
be not less than L as calculated in Section 
1607.10.1. 
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TABLE 1607.10.1 
LIVE LOAD ELEMENT FACTOR, Ku 

ELEMENT KLL 

Interior columns 4 
Exterior columns without cantilever slabs 4 

Edge columns with cantilever slabs 3 

Comer columns with cantilever slabs 2 
Edge beams without cantilever slabs 2 
Interior beams 2 

All other members not identified above including: 
Edge beams with cantilever slabs 
Cantilever beams 
One-way slabs l 
Two-way slabs 
Members without provisions for continuous shear 

transfer normal to their span 

2. For uses other than storage, where approved, 
additional live load reductions shall be permit
ted where shown by the registered design pro
fessional that a rational approach has been 
used and that such reductions are warranted. 

1607.10.1.3 Passenger vehicle garages. The live loads 
shall not be reduced in passenger vehicle garages. 

Exception: The live loads for members supporting 
two or more floors are permitted to be reduced by a 
maximum of 20 percent, but the live load shall not 
be less than Las calculated in Section 1607.10.1. 

1607.10.2 Alternative uniform live load reduction. As 
an alternative to Section 1607 .10.1 and subject to the limi
tations of Table 1607 .1, uniformly distributed live loads 
are permitted to be reduced in accordance with the follow
ing provisions. Such reductions shall apply to slab sys
tems, beams, girders, columns, piers, walls and 
foundations. 

1. A reduction shall not be permitted where the live 
load exceeds 100 psf (4.79 kN/m2

) except that the 
design live load for members supporting two or 
more floors is permitted to be reduced by a maxi
mum of 20 percent. 

Exception: For uses other than storage, where 
;..\.\ic...s approved, additional live load reductions shall be 

( 1 i) permitted where shown by the registered design 
professional that a rational approach has been 
used and that such reductions are warranted. 

2. A reduction shall not be permitted in passenger 
vehicle parking garages except that the live loads for 
members supporting two or more floors are permit
ted to be reduced by a maximum of 20 percent. 

3. For live loads not exceeding 100 psf (4.79 kN/m2
), 

the design live load for any structural member sup
porting 150 square feet (13.94 m2

) or more is per
mitted to be reduced in accordance with Equation 
16-24. 

4. For one-way slabs, the area, A, for use in Equation 
16-24 shall not exceed the product of the slab span 
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and a width normal to the span of 0.5 times the slab 
span. 

R = 0.08(A - 150) (Equation 16-24) 

For SI: R = 0.861(A- 13.94) 

Such reduction shall not exceed the smallest of: 
.lli,f'I~ 

1. 40 percent for.,-rembers supporting one floor. 

2. 60 percent fo~mem~rs l..upporting two or 
more floors_ ttlr.Ul\ J .... 

3. Ras determined by the following equation: 

R = 23.1(1+ DIL) (Equation 16-25) 

where: 
A = Area of floor supported by the member, square 

feet (m2
). 

D = Dead load per square foot (m2
) of area 

supported. 

L
0 

= Unreduced live load per square foot (m2
) of 

area supported. 

R = Reduction in percent. 

1607.11 Distribution of floor loads. Where uniform floor 
live loads are involved in the design of structural members 
arranged so as to create continuity, the minimum applied 
loads shall be the full dead loads on all spans in combination 
with the floor live loads on spans selected to produce the 
greatest load effect at each location under consideration. 
Floor live loads are permitted to be reduced in accordance 
with Section 1607.10. 

1607.12 Roof loads. The structural supports of roofs and 
marquees shall be designed to resist wind and, where applica
ble, snow and earthquake loads, in addition to the dead load 
of construction and the appropriate live loads as prescribed in 
this section, or as set forth in Table 1607.1. The live loads 
acting on a sloping surface shall be assumed to act vertically 
on the horizontal projection of that surface. 

1607.12.1 Distribution of roof loads. Where uniform 
roof live loads are reduced to less than 20 psf (0.96 kN/m2

) 

in accordance with Section 1607.12.2.l and are applied to 
the design of structural members arranged so as to create 
continuity, the reduced roof live load shall be applied to 
adjacent spans or to alternate spans, whichever produces 
the most unfavorable load effect. See Section 1607 .12.2 
for reductions in minimum roof live loads and Section 7.5 
of ASCE 7 for partial snow loading. 

1607.12.2 General. The minimum uniformly distributed 
live loads of roofs and marquees, L0 , in Table 1607 .1 are 
permitted to be reduced in accordance with Section 
1607.12.2.1. 
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1607.12.2.1 Ordinary roofs, awnings and canopies. 
Ordinary flat, pitched and curved roofs, and awnings 
and canopies other than of fabric construction sup
ported by a skeleton structure, are permitted to be 
designed for a reduced uniformly distributed roof live 
load, L,, as specified in the following equations or other 
controlling combinations of loads as specified in Sec
tion 1605, whichever produces the greater load effect. 

In structures such as greenhouses, where special 
scaffolding is used as a work surface for workers and 
materials during maintenance and repair operations, a 
lower roof load than specified in the following equa
tions shall not be used unless approved by the building 
official. Such structures shall be designed for a mini
mum roof live load of 12 psf (0.58 kN/m2

) • 

L, = L
0 

R1R2 (Equation 16-26) 

where: 12::::; L,::::; 20 

For SI: L, = Lfi1R2 

where: 0.58 ::::; L,::::; 0.96 

L
0 

=Unreduced roof live load per square foot (m2
) of 

horizontal projection supported by the member 
(see Table 1607.1). 

L, = Reduced roof live load per square foot (m2
) of 

horizontal projection supported by the member. 

The reduction factors R 1 and R2 shall be determined as 
follows: 

R1 = 1 for A,::::; 200 square feet (18.58 m2
) 

(Equation 16-27) 

R1 = 1.2 - O.OOlA, for 200 square feet 
<A,< 600 square feet (Equation 16-28) 

For SI: 1.2 - 0.01 lA, for 18.58 square meters <A, < 
55.74 square meters 

R1 = 0.6 for A,?::: 600 square feet (55.74 m2
) 

(Equation 16-29) 

where: 

A, = Tributary area (span length multiplied by 
effective width) in square feet (m2

) supported by 
the member, and 

R2 = 1 for F::::; 4 (Equation 16-30) 

R2 = 1.2 - 0.05 F for 4 < F < 12 (Equation 16-31) 

R2 = 0.6 for F?::: 12 (Equation 16-32) 

where: 

F = For a sloped roof, the number of inches of rise 
per foot (for SI: F = 0.12 x slope, with slope 
expressed as a percentage), or for an arch or 
dome, the rise-to-span ratio multiplied by 32. 

1607.12.3 Occupiable roofs. Areas of roofs that are occu
piable, such as vegetative roofs, roof gardens or for assem
bly or other similar purposes, and marquees are permitted 
to have their uniformly distributed live loads reduced in 
accordance with Section 1607.10. 

1607.12.3.1 l'.!getative an2 landscaped roofs. The 
weight of all lanascapmg materials shall be considered 
as dead load and shall be computed on the basis of satu
ra · of the soil as determined in accordance with 
ASTM E 2397. e uniform design live load in unoc
cupied landscaped areas on roofs shall be 20 psf (0.958 
kN/m2 

• e uniform design live load for occupied 
landscaped areas on roofs shall be determined in accor-

; dance with Table 1607.1. 
j 
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1607.12.4 Awnings and canopies. Awnings and canopies 
shall be designed for uniform live loads as required in 
Table 1607.1 as well as for snow loads and wind loads as 
specified in Sections 1608 and 1609. 

1607.12.5 Photovoltaic panel systems. Roof structures 
that provide support for photovoltaic panel systems shall 
be designed in accordance with Sections 1607.12.5.1 
through 1607.12.5.4, as applicable. 

1607.12.S.l Roof live load. Roof surfaces to be cov
ered by solar photovoltaic panels or modules shall be 
designed for the roof live load, L,, assuming that the 
photovoltaic panels or modules are not present. The 
roof photovoltaic live load in areas covered by solar 
photovoltaic panels or modules shall be in addition to 
the panel loading unless the area covered by each solar 
photovoltaic panel or module is inaccessible. Areas 
where the clear space between the panels and the roof
top is not more than 24 inches (610 mm) shall be con
sidered inaccessible. Roof surfaces not covered by 
photovoltaic panels shall be designed for the roof live 
load. 

1607.12.5.2 Photovoltaic panels or modules. The 
structure of a roof that supports solar photovoltaic pan
els or modules shall be designed to accommodate the 
full solar photovoltaic panels or modules and ballast 
dead load, including concentrated loads from support 
frames in combination with the loads from Section 
1607.12.5.1 and other applicable loads. Where applica
ble, snow drift loads created by the photovoltaic panels 
or modules shall be included. 

1607.12.5.3 Photovoltaic panels or modules installed 
as an independent structure. Solar photovoltaic pan
els or modules that are independent structures and do 
not have accessible/occupied space underneath are not 
required to accommodate a roof photovoltaic live load, 
provided the area under the structure is restricted to 
keep the public away. All other loads and combinations 
in accordance with Section 1605 shall be accommo
dated. 

Solar photovoltaic panels or modules that are 
designed to be the roof, span to structural supports and 
have accessible/occupied space underneath shall have 
the panels or modules and all supporting structures 
designed to support a roof photovoltaic live load, as 
defined in Section 1607.12.5.l in combination with 
other applicable loads. Solar photovoltaic panels or 
modules in this application are not permitted to be clas
sified as "not accessible" in accordance with Section 
1607.12.5.1. 
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including connections and support brackets, of moving bridge 
cranes and monorail cranes shall include the maximum wheel 
loads of the crane and the vertical impact, lateral and longitu
dinal forces induced by the moving crane. 

1607.13.1 Maximum wheel load. The maximum wheel 
loads shall be the wheel loads produced by the weight of 
the bridge, as applicable, plus the sum of the rated capac
ity and the weight of the trolley with the trolley positioned 
on its runway at the location where the resulting load 
effect is maximum. 

1607.13.2 Vertical impact force. The maximum wheel 
loads of the crane shall be increased by the percentages 
shown below to determine the induced vertical impact or 
vibration force: 

Monorail cranes (powered) ................ 25 percent 

Cab-operated or remotely operated bridge 
cranes (powered) ........................ 25 percent 

Pendant-operated bridge cranes 
(powered) .............................. 10 percent 

Bridge cranes or monorail cranes with 
hand-geared bridge, trolley and hoist ....... 0 percent 

1607.13.3 Lateral force. The lateral force on crane run
way beams with electrically powered trolleys shall be cal
culated as 20 percent of the sum of the rated capacity of 
the crane and the weight of the hoist and trolley. The lat
eral force shall be assumed to act horizontally at the trac
tion surface of a runway beam, in either direction 
perpendicular to the beam, and shall be distributed with 
due regard to the lateral stiffness of the runway beam and 
supporting structure. 

1607.13.4 Longitudinal force. The longitudinal force on 
crane runway beams, except for bridge cranes with hand
geared bridges, shall be calculated as IO percent of the 
maximum wheel loads of the crane. The longitudinal force 
shall be assumed to act horizontally at the traction surface 
of a runway beam, in either direction parallel to the beam. 

1607.14 Interior walls and partitions. Interior walls and 
partitions that exceed 6 feet ( 1829 mm) in height, including 
their finish materials, shall have adequate strength and stiff-
~ to resist the loads to which they are subjected but not 
less than a horizontal load of 5 psf (0.240 kN/m2

). 

I ~r1607.14.1 Fabric partitions. Fabric partitions that exceed 
~ 6 feet (1829 mm) in height, including their finish materi
~ als, shall have adequate strength and stiffness to resist the 
:< following load conditions: bf" r~f 
v 1. The horizontal distributed Joa/need only be applied 

to the partition framing. The total area usea to deter
mine the distributed load shall be the area of the fab

1607.12.5.4 Ballasted photovoltaic panel systems. 
Roof structures that provide support for ballasted pho- --?, 
tovoltaic panel systems shall be designed, or analyzed, J 

in accordance with Section 1604.4; checked in accor
dance with Section 1604.3.6 for deflections; and 
checked in accordance with Section 1611 for ponding. 

ric face between the framing members to which the 
fabric is attached. The total distributed load shall be 
uniformly applied to such framing members in pro
portion to the length of each member. 

2. A concentrated load of 40 pounds (0.176 kN) 
applied to an 8-inch-diameter (203 mm) area [50.3 
square inches (32 452 mm2

)] of the fabric face at a 
height of 54 inches (1372 mm) above the floor. 

1607.13 Crane loads. The crane live load shall be the rated 
capacity of the crane. Design loads for the runway beams, 
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